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element which can produce light easily in high volume 
with high precision by making the element in such a 
structure that a light amplifying function section is 
attached to a transparent supporting substrate and light 
is made incident to an active layer through the 
transparent supporting substrate and light beam is 
emitted from the active layer. 

SOLUTION: A light amplifying function section 11 having 
such a structure that an active layer 13 for generating 
exciting carriers is put from up and down by a p-type 
and an n-type semiconductor layer 14, 12 is attached 
with a transparent adhesive 22 to a transparent 
substrate 21 which is different from a substrate on 
which the light amplifying function section 11 is built. 
Light beam generated in the active layer 13 is reflected 
on a reflecting mirror 14 and is radiated into an 
outside space from an n-type clad layer 12 through the 
transparent substrate 21. By locating a flat-type 
dielectric multilayer film reflecting mirror on the 
extension line of a light beam emission path in the 
outside space, an outside reflecting mirror-type surface 
emission laser can be formed in a complete form. For the 
active layer 13 to generate exciting carriers, current 


needs to be injected into the active layer 13. In this 
case, current is injected by means of a divided 
electrode 16 for injecting holes which have been divided 
into a plurality of electrodes. 



(54) FLAT TYPE LIGHT AMPLIFIER ELEMENT AND 
MANUFACTURE THEREOF 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide an optical COPYRIGHT: (C)1999,JPO 
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[ttfFMfJfcOttH] 

b, XWmiR<o$tm£.tt\,Brl£fk9[&ib±as^ttfaiz 

36^— 

Lfcffig i tt*fc 
d>o, KJSWS4KS r 

^L-C±IEjgttJB*»6©3ttr-- t ; 

fRt-fsasaaiyia*^. 

[ft£* 2 ] m*® 1 1E*t©ffilbftl#«#l^-efco 

r ; ±f5^i|>imH6^^li nffli|ti»{*:JiO*>5fllU:TJ: 
lBS#]*«fc:Sy*£*L ; ±IBeffli'S:»EA/-CS»fll»tfc 
S±1E /u*g£Ai-5«ttiS«* 

ist*«3] fS^2iattroEm^±i®^T-T'fco 
T ; ±15ftit®1Sltg^#*<D±15ei4JI1± ±15 nl¥ 
tLTO nS^M*#^ 7 y KJS k , ±15 pM^i* 
ftlitto t T±fe±±-c;fo 

•9 ; ttl* n K®C0{R'J-C* 

»9!S®W®*3;h. ; ±fE4S£fcir#§«j;S;^fci5®»4±ie 
pffi^##*IIIK*t«U;fcRtt&ixfc pS*-iry7’Ji 
Sr^UT^Cil±5 ; ±fE 7 y KJSlc 

M b' T iat 5 «£ 14 ±153893 S4£ <D $ ® ± ± R ft fe ± 
fcEIIHHWcSatbTV'Sri: ; Sr«M»i-r*BS)ti* 
WSHF-. 

[tt*2*4] afi^ir yr4r4j*i-«JgttJiSr pfflt 

ft ±— -k Sritilti-5 ®a»3t*«a-?©«5ft^te-efc o 

»«*«*«#»«■*** bfc« ; 
trtf»!i9j*aM*«fc3taw«a»^©»aL-cv'« aw 
£r»#b ; to#, l**»S««:feS-*-3ia«:-fitrr. 

[»** 5 ] flt&g 4 E©CD®®ft±f ifrg^CDgljt^ 
St-fcoT ; ±15«iS$«±lC14±lE 
i‘6i®itti, ±15 nffl*i*«:«©Wlc»jfcL ; ±15 
»M»Stt±E na¥a#a<oaasaKia*b : ±ss 
fc-e*fibfc±E 

otitc, & pffi^frafcst-L^^a^sfesaao^ 
#mm«t»«jws r. t ; zwmkTz^mytmm+v 
mmz& a 

[##OB#4RM] 

[0 0 0 1 ] 

[«MO*-#-5S»lf»»] *$§1314, 
SrRttSifc-CBHSJtei'— bTf3V'#S®Mftii 
♦i3g^2:±(o®5t*-)fef-§i-r5o ;:t*, r®§yj 3t±i 
ft£i#ebXfflMiN5ft«Effi#a»£<aa 
®EfcUltft2S, 9t*ii|>imtgSl5-»-Sr<feiS^^^bTV'^S 
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ip], — (Ssbsi^ipj) iDam-rst><D 

3rH 5» 

[0 0 0 2 ] 

[t£5fEO&flf] iO*OffiJ|il|##ffcLT«, t£ 
3t± : "Electrically pumpedmode- locked ver 

ti cal -cavity semiconductor lasers" (W. Jiang, M. Shimi 
zu, R. P. Mir in, T. E. Reynolds, and J. E. Bowers, Optics 
Letters, vol 18, No. 22. pp. 1937-1939, 1993) 1-|ifl^£fx 
10 ±H2l^-r'bC0^fctl-Tt'5o ± 

«>E®ft*#«*-?-30H:. n®GaAsg«31 cO±tcJd^, n®* 

7 y KJg33,n®GaAs®ttJ13 
4,pI2 7-y KS35. p®AIGaAsil37.pMGaAs=i ^ L 
»38Sr»*»riEb-CRoTV'<5 B - pMAIGaAs®37t pM 
GaAsaV** hi!38l40f^¥ ; ®a^±^ , 9 ±$nr 
V'T, ±C9±®1C«S®#t=> — y-f V^39*sJ6§n, — 
±\ 4t<D«9fflb»»©aH»=fcoT»IWII36S:i#^. p 
i^7y K®35±l^fife$jxfc^E«1S40*sa®e pMGa 
As=^^^ h/B38tf>±®<DJl»gB5J-tCg!ttUnS$l£31 
20 ©*Bk:tt«g««41tft»aSirTV'5. 

[0 0 0 3] nMGaAsS14J134— cD*-r JJ T&A143I® 
Effi40£$«®®41 ©IfflteSffiSrEWni bT60|g?jfc£fcAT' 
&£tt, * — /H4 ^® 1543140 cd{KI/ 5>?> p?SGaAs= 

H JB38, plt4AIGaAs,lii37. pM^ 7 y K®35£:^fb"tr nlSGa 
AsSte*34|i:8£A Six, m*14g4£a414b nMGaAsSK 
31,nSHmjft^@&®lt&32, ±bT ni^5y KJB33 
U. n®GaAsS-t±)134(C^A$±5„ 

[0 0 0 4] r©f#3(E*^30S:3tJ#«*^ % 
E»36^—9*t br«^-4-5»^-0#a»H:, 

30 nM¥^ffc#J§MS£f^32£r— ^(DS; 

ItifttU H^b*V'^»RjW«l#:[lto6r©SJW«i: 
bTfi|J5)c^±5„ la^b^V'^-SUSWRtlSSIta—T- 
^^j/39t<D®lC1i— iRCttPV'X (m^-fr-f) ^Rlt 
E>±S„ 7"-r>^39li, 

^SEU 3te*J»$r#a**-CJBl'fc*i.5. |W|^co@ 
— ^cDS*t^1w^*ix-5=&M33~35, 37, 38IC 
tlfc, 3fe^W®iRa^d*^*<*5J:5lc, M±li^F 
MfeiS®^i6S[g;<H)±e.ti5^cO>ct»EdSJgStLTV'5 0 

[00 0 5] i3li± fc5-ocDSl3|5W^^4xTV' 
40 CcDEgbfeii'l’ISf^SOI*, ##5cifc2:"High single 

-transverse-mode output from externa I -cavity surfa 
ce-emitting laser diodes"(M. A. Hadley, G.C.Wi Ison. K. 

Y. Lau, and J. S. Sm i th. App I . Phys. Lett. , vo 1 . 63, No. 1 2, p 
p. 1607-1609, 1993) lcgi^^±fc &<£>-?, S4S51 k Lt 
14 ng]-C(4&< P ffi<OGaAs*«51#rffiV'Ti3 9» ±cd± 

ir pa^i»^aasita52.ps®ai^'#FattflR 

53.nli^^^#®mKMiS55trllI(c:ajl UT^g 0 , mffi. 

., 51 cd ± s£(t E>n±S««S57 k , nM^^^HIIS: 

• MK55oasaa{zaa b, *6f#:ii54±ic!s:(t 
50 yf-f K56i:©rai-«ESrBl)!lDb, 
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3fc«r#5J:5U:*^-CV'5. #fifi:^#FStt®isE53{c 
Mb, *— /imSIE«®57<0{RJj6 » b P MGaAsgi£51,pS 
^{*WWWK*t«52«:ii£Ta£A3ix, ®AI2Mf«){»J 
<Di?s's=f^>''fs3y K56d-b n 
^iibTiSA^nSo 

[0 0 0 6] r <Z>$2?-50(*. *&Mtztt4m#]8aM<0 
m^xn^\ ba>u *^icrt*o n 

fiJE t5C9ftfciM-, P®£At CASi, «W&i\ 
«•=&- KdMU*-efc< ft 3 tV'p &&&±-r 5. 
jfiSrlt 5 fcfclcm, -’Sm 5 bftV'0.SBK£tW* s &® 
^nS¥*fcW»KE*tW55©R«*«:*Htt»c««!>;fc 
±x\ asm rmHm#&Mm&3tmsB<Di!>za<o£?tt‘ 
fflfcaSft5E*tt*«:Ktf\ W*****®#*^©#!* 
'PKifi bft U'^XtfcH^SrfSgl-3 r £ fcf— A 

Sr#A/4:i-5. *'-f*UCb-C’t»*««0#^tta!><*t? 
m-a-mi pftu, *^-rtsi5K»»tfeHrv'5»iE«(o p® 
^{*£»BIE*M*52fc nM#Jf®IKMSI55;6> lb *fc SSI 
— pS¥*#WW«E#rt*52 i *8BE*Mtoi» 
6>j5fe5»“©*«»^*^-bfct©4:*5 0 
[0 0 0 7] 

[HSWtfMSifebJ; 5 ttSlSi b^Sfc, I2 2(^b 

tzmwovmg-, t#s r i 

;S s ffllffi7?fco A 0 tV'5<7)t>, AP^-fb<7>A£>tt: n?SGa 
AsgttJB34«^SS!iW#, ^39 

fcfl|43ix-CV'-C*BR»i:*aK:*^i-5««©asaSrJ2:H'- 
5t, ^rClciS— d*— ^SAts; i ^Ffgt-ft 
5^fe-Cfe5. CftttWb.pS©*i|4*ft:JB38, 37, 35 
©«»«jSfit^ilSV' i t btfc U.nMGaAsSttJ! 

=— 7-r ^^39ojiiak^«brv'5*®a®40d»e> p 
S©# iMK«B38, 37, 35*fc*-fM:ffirt3ri«!ifc*— A* 
£o£ bfc&, n*[GaAs«teJi34©**K;&A 
fcStf 5 , *»{ctt-£5tt:fc&f, *— /KOAg&^mS® 
*«840a»e> pSQaAsa^^.^ hli380?jg|lkgB:»|c£A$ 
HAW, W;frfaKsfc!Jl£;S*6ftV'£3:, |St£J*oi£<m 
xSA/77 n^GaAsg1±J134lcSoTbS 
[0 0 0 8]*!?, £©J:5*«ift«aK:tt«aTfEK3 
ixfcl^*^3O^tt.nS0aAsSttW34tefcV'-Ci$— ft* 
— nMGaAs 
JSttJ134OjiaMi*(©|ISSr«:10/ini £TF»c@«>;fcfifft 
6-fv *•©»*. AUJ;*fc«:03fc^»*-?-«rT^- 
fc^5^©;frffi£^,ffl4t:tef£ftibft<ft9, 

Sr«ttfc-e:iarf * & ft3>o A„ 

[0 0 0 9] — *•, El 3 lC^b7t^^^F50-Ctt,pSGa 
As*®51 cornffilXfim* £ 4irfc.2&;K®®57jJ» b 
■SAr-fSOT?, ^**?#FStt««53rtteaAi-5 . 
* - /uo ffi K it -5 *&H ttfitas ft mg (c Bt 5 r. j 
£ • M>> IWH £ *&©#*£■#«»«• j 
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if, - 9*Sr» 

jsR-t-sr twet-r, b^t, 
r®¥3»fr^ilffllKW*t55«Siaflf, 80%8JE6U:©R*+ 
^^FoTV'5.7cst>, ffimytmmm+k h-r^v^ct 
jpas-cfcofc. ^fc, 

■=&— KlBlWSijmc «fc 9 Jfc/4^t»±S-er5r. £ t)t*l 

ftV'o 

[0010] $ fefc.pffi»cJfcii:tfefiW© 
H®lgJHhSt55£/3v\ -troffirtSTIft^W^Srtt-f r. it 

5££«r*Bbfc*aT?tt35>5!#*, <5 #aa^#F 

ffitt«W53©!i:«a*A# < ft5 £ aW n&l¥j*ftWJB!9l 
Rlrtl650««w«w^wa-T?ft * < * <0 , liSSAo 
^F*&— ■ ^ y izfftoixx 

V'« tB«>#5#W*^#FflHtW«53©WaWSRW»4, 

E) 2 b7h^5fe^^-3b(ctt-fr«/£< It U #5 £ te® 

X., [US 100/xm ^S^ s ±Pfi7?$)ofc 0 #(w, pW<DW,$i 
#WS.nmr efcoT, '«SfEaASr*«S:abTftoTi/' 
5fc£>, SttJB^.©#-A^ASr«Wi-«i*-e#*v\ 

20 [0011] 5 tfcACE«t*StVfctO 

■C, t p Mk tM<O0?y KJ*t?WA/ 

#b0f*AW (— WfCttfEifiOJ; 5K90° ) 

t?, g-^tUiAn^co^t tf— ACi^iiil-^u 

— !F»aEt^rW**-?Sr««1i-A/i:-r5. 

[0 0 12] 

W«Sr*ftt5fc»o¥ft] *3S?WFH:, El 2, 3 (c 
^ b/-c®5S^F30, 50i73i#o®^ (OSBfftt, W75, A® 

: K3l5^^30X?«^-^[$:il32~35, 37, 38£-g-tfW«fS 
itSP^, El3(C^bfc^3fe^^-50-eiS«-^3*{$:®52, 5 
3, 55^-^tpa®#3ta5^^*^b-CV'5 nMS«31^ 
Itt* paa6«51©flflS*ixiflcteiBHb-CV'5i#^ 

fc„ 

[0 0 13] fe-fr,5A/, ^tlbS«31, 51(i, 3feiii®$£ 
IBW^«r#MB^S*:ii>lcHti5>Wea!>0, WWW 
fe, »^-OWa«J»*Sr»W-f bt(j:+^ 

**tt*sfc5. bd^b, ifc3t*i«ailBteB8b-Ct±, i 

40 09XW31. *V'b»W*flqfiET?fc5. 

Witff, fflV'-5*S31, 51tt, — 
ftaofftS r^Tb, «eoTS^S^i: bTGaAsg^O 
flS«-W*¥Wfl:*SSrffiV'5»‘a-, ii*IbA3t^ai-(c 
A % j® #* 5 o 

[0 0 14] E12(C^bAee5l5^^30-CfcE 

3(C^b7ctS3)5^^50-Ct, S^S®31, 5HC«it*gb 
fcA^ra $ ftv 'flMB; iiotfc!), tftsj b^^^^o ti© 
«3fe«wefc-t©^M:iaiw-c.a!>ofc Q 
3fe, ^A4#t456:#<737c*,, Ate b. : 

so tt ,ms® im-A t &*mm.k i±tz±xtt . x . 
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£ fate & b -f , -t O fc.£> dSI-* OfgJ^/JS i±J T V ' fc O X" £> 
5, W^.tfia2K:a%Lfcl63tE* ; f-30©»^, 
as#a» 6 © a^3t «t. n®GaAsS«51 <D & 2> M t ttRSiHH 
OffiO pS^^e35, 37, 38©flja»6ffitt3-fr;tatf* 

©at*, f£j£©J; 5K p®AIGaAs®37coJSftgB^^bT 
®^.P^7y K®35i»fe n£!aaAs&1£Ji34lc*ifi*rtt 
bttZtj:*)' ±mL'fz7ts—;i'&A<D^tSi) 

— V'fcoTfcs. 

[0 0 15] 13 fcj*U;MS**^50©i»£-tet>.n3lGa 
As*KK:ft*.-C paGaAs£«51£rJBt\ rftfcJ: •} MS* 
SSt t SSfflloaSteH: nS¥»##Jl«SWstt55£r;B V ' 
#5 r t, 

[ 0016 ] roiJftaseoflfMfc 

SKS6ii««*B«»«)#«aK:BSS*bT:W:if5*», to 
iti£\ mzm^-rztzvx-te, hxmkis 

v' e t:-?, ^©f-tbO Ki, XHfiitA 

»*to#j|5Kffiv'fc#j(EafeEi:»**a»jo3fe»* 
iK, ASrSii^-e-riaso^cv'isft^os 

W*«teSMrLfc#3ftS:»r#-5. 

[0 0 17] ro±5/m«®tt5i:, 

b?t3t tf-A^a-rr t a*T«# 

5»o 3^««ffitt#fcS^$»arWi^ 

«9ittfffi»ttK:W«eto pS»s£3H* 
J1 {Ztt U * -A- 3r &A-T 5 7h © <D f±AB«K: L fc 

<3, *SV'Hc*j*oa|c*M«>#3SollMRteS3»t5J:5 

rn tcmm<D 
5 tcLTk, 3ft#« 
* ©gtti ***««■« jcbk* fcSf! mm * a- 

U-r7tf'-A4rtBM-C'tSJ;7(Ci-5CtT% m*<?>&. 

[0 0 18] wO*3|c*#Sra*fcLfcJfX?, *3BWT?H: 
stU'Tfiittt, ytmmmm&ftte nm*m& 

stt s&&a,-vr 

*t{WU:fe5 /I'Sr&ArSRHS 

tt\ #ttlK»«Slifc»llli-Cfc« ffi3!3tei««S)f-?- 

[0 0 19] r. 5 

ilSKo pfflM^**fc^5*-/w©&**:.t>*&— - {t 
T§, Sbfc, 

t5;i y r 5 

fc«>. Kt*©jt3ttMCS^?:®5 

± pftfflWfcBrsBtfc*. 

[0 0 2 0] SfelC, iDAWiTfili.iLT:, ^ 
aw-ew:, 3fc*«*ffi»$i-*©8H£*w: ni^^ii t 


6 

uto nlfi#:?7 7 Kilt pS^i»fr/lt LTO p 

*3 » 7feitii>I^Hgg|! 

#i±x© 1®^?? K»©ffii-e»w*«[was3»s 

tz&vbtiti m^x'yxm&frvTmm-rzkmc.n 
i^?7 7 kik» i,T#at5«sittawatt© 
*ffi±»cKBbttfcEIS*[!|s:fcSM*U-Ct'5ffia3fe*li« 
Sl^SrlfSSi-S. 

[0 0 2 1] #3§BJ! -?(*;£ fc v ESl3t±itI?S^-OMat^ 
70 fetlTt), £&©**££ 

MK6i-5 Wfc»J*aWS«K:3tii««SB«5«-OBfi Lt 
V'3E«4:SSJ|lFU ■* Of, 

^tr#**#*-*-*. 

[0 0 2 2] iOf^, LT, 

#i6*«.hfi:Ht pl¥«fts©^^e>gttg,na¥^ 
J»©«teRSj*U ifiBffiRH:. nS!!3M*#«©MSffitc: 
»*U KMSSSSrMfStSri-rtlfiLfc pIH¥»# 
JS«©*MK:, MS* pS^MWfrSKH-LTSKBSrBiS* 

[0 0 2 3] 

01(A) *»MtetSo-c * 

ric $ oo-F!)omss«j5S;0 s tT, 

TV'S, Sbig^^y rSr^-J*5ettS13Sr-€:oj:Ti» 

6 P®t 

Sr*»U7t*StB:**«aM*S21H:«-U Sbj^ 
3W22mj:9Sg»StfCV'<5. t*^01(A) T*tt, # 

$ htv '5„ 

30 [0 0 2 4] L^SK:, X 5 UfcTK^BJ^^IOO^-g-, 

HC J; (3 $ tltzft, tf- A (4 r. O^fBJ 

»cjrr5#5SW8g^oi**« s Ji-r. 01 (A) -eti. si 
TKRWt Si 5f-x a|K38WK:«ofcTffill8«l»w*Jit« 
aSLvwiiJ^g^titv'SAs, rwt-t, * 

T'#5o 

[0 0 2 5] SB^S^21(C(i, mm. 

40 teaa*5*«-Sr#»Sr. tis-et, 9IBR. 

O^atf-A^u Sia^fcLr99%d»6>99. 9%fct 
•XJSfeOt#JIK»6,ix5. fcfc\ V'< fe)Sig^ 5 S5< 
,tt), u*-ua 

#> 5t«M*iMe»^iisr^3a«ik3fe]*b, 
S3fiSSr5t«:U#-5J¥$OS6fflT-ii N X*t£r*I^lii:< L 
t, ^®Mtn «»fe«fc.S y (C^T*L-Ct3> 

[0 0 2 6] 3SBJ^»^iJ22{Ct, sKD -Y $ K^s 3S7£ 
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w*«2i ©**¥*<& Gte**j**»*fls) mmm 

Htmi ©*&— WE#Oft'flfSr 

^6»k, ssfls^i©#®#®, mmm 
*21 £ ®ejft##J22, 391&**tf22 £ %Jf HHRtg&Sgl 1 
£©#B»£:fctt5iLR*t&®»t3;fc©»;:W\ -tn<b©B 
fc-tE-PE* v^25, 24, 23*J6L 

T3o< ©#&< , rE£>W:0iJ;tfi, J\02bSi02<D-mm 

b £ as-C*t 5o 

[0 0 2 7] 0 1 (A) fc^*^?li©I6S!3teJf«**-10 
©»£\ 3feifi|>I#8g$|5^11<D^tt*#:^^ttTi5roJ: 70 

3t4otv>5, si\ mwmmmi, 

^ X23 LTS9]$*21 ©-®l d ffi L T ft# $ iitV' -5 

©« m*7? K*i2-e*>o-c, ztutMz.& mg 2 

Am SU^f© nMA lx Gai -x As (x=0. 3) /g{c £ 9 fgjsSct? # 

5, 

[0 0 2 8] *©_fctett v ftmWmifeSISftlUOlEM&ST' 

*5, Bie^-ryrSr4rii1-«s4jB13i*»j*SixT33 
0, rtUS^JxfE jp:^ 0.5Am §ffi©/ V K— XGaAs 

mx-rntfc.- ct$„ 

[00 2 9] St&I13©.hK{E pM^jHf£Jl£ LTC 20 
©*£■«: pM¥»##Jl IKltiSI 4;^J& £EC:fc t) , 
i tiltM x. t£ % pmA I x Gai - x As (x=0. 1 ) b pSA I AsJl <£>M 
ffitt&Mtig U*smK: £ o „ — Jg S fc t) fits 

SC»< LX, If t LT^tMin gstts. toi 
t. r©i5*^flc^»BIRlrtie<*:f±8E»c^ai-ca!> 
3©T\ tttOStCttoTff «UTJfcV'. 

[0 0 3 0] fcfc, H© i 5 fc, 11(A) ES3t 

*«*^10©»fi\pSliMMWB£ 

*14**JBV'€>ETV'«r £*»&*M»5 J: 51=, BfflB13 
(-T3E/& $ Efcft t* — -M£ - ©KMil 4(CTEIt $ E. n 50 
7 -x b'mm*tbmwmm2 1 

tT,5«jg£^CorV'>-5, tSoT, m^LTV'*©;^ - 
©3fet'—A(7))±iltSS§©MS±©^a5^^(c N mi-tui 
lS45uyX^$t^e,, fEKBMBSE-CV'S 
SSttffifcKItSt ^Jx.«S#tP^99%UU:©iF®Mfl« 
te##BSEM*S?£rSE[t-f--5 r £ T\ ID 3 LfctEJfE 
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